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Experimental 

Crystal data 

[Fe 2 (C 14 H 10 N 2 O 4 )2Cl2(C 2 H 6 OS) 2 ] ■ - 

2C2H 6 OS 
M r = 1035.59 
Monoclinic, Pl^/c 
a = 13.5003 (10) A 
b = 10.2566 (6) A 
c = 16.7453 (12) A 

Data collection 

Oxford Diffraction Xcalibur 

Sapphire3 diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Oxford 

Diffraction, 2010). 

r min = 0.917, r m;lx = 0.961 



Refinement 

R[F 2 > 2a(F 2 )] = 0.059 

wR(F 2 ) = 0.160 

S = 1.05 

5457 reflections 



P = 97.027 (6)° 
V = 2301.3 (3) A 3 
Z = 2 

Mo Ka radiation 
(i = 0.99 mm -1 
T = 293 K 

0.35 x 0.05 x 0.04 mm 



20394 measured reflections 
5457 independent reflections 
3448 reflections with / > 2a(I) 
R iM = 0.050 



282 parameters 

H-atom parameters constrained 
A/w = 0.43 e A~ 3 
Ap mi „ = -0.30 e A~ 3 



Key indicators: single-crystal X-ray study; T = 293 K; mean ff(C-C) = 0.006 A; 
disorder in solvent or counterion; R factor = 0.059; wR factor = 0.160; data-to- 
parameter ratio = 19.4. 

In the centrosymmetric dimeric title complex, [Fe2(C 14 H 10 - 
N 2 0 4 ) 2 Cl 2 (C 2 H 6 OS) 2 ]-2C 2 H 6 OS, two (Fe(L)Cl(DMSO)} units 
(L is the tridentate ligand 4-nitro-2-{[2-(oxidomethyl)phenyl]- 
iminomethyljphenolate; DMSO is dimethyl sulfoxide) are 
bridged by two O atoms, with an Fe- ■ Fe separation of 
3.1838 (8) A. The coordination polyhedron of the Fe 111 atoms 
can be described as distorted octahedral, with four Fe — O, one 
Fe— N and one Fe— CI coordination bonds. The L ligand is not 
planar, the dihedral angle between the 2-(oxidomethyl)phen- 
yl]imino and 4-nitro-2-(iminomethyl)phenolate planes being 
48.54 (9)°. The solvent DMSO molecule is disordered over 
two orientations with equal occupancy. 

Related literature 

For background to direct synthesis, see: Vassilyeva et al. 
(1997); Babich & Kokozay (1997); Kovbasyuk et al. (1997, 
1998); Makhankova et al. (2002); Vinogradova et al. (2002); 
Pryma et al. (2003); Nesterov et al. (2004). For the structures of 
related complexes, see: Elmali et al. (2000); Chen et al. (2001); 
Koikawa et al. (2004); Madhu et al. (2005); Malassa et al. 
(2006). 




Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); 
program(s) used to refine structure: SHELXTL; molecular graphics: 
SHELXTL; software used to prepare material for publication: 
publCIF (Westrip, 2010). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BR2198). 
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Bis(//-4-nitro-2-{[2-(oxidomethyl)phenyl]iminomethyl}phenolato)bis[chlorido(di- 
methyl sulfoxide)iron(lll)] dimethyl sulfoxide disolvate 

Eduard N. Chygorin, Julia A. Rusanova, Roman I. Zubatyuk and OlegV. Shishkin 

Comment 

This work is a continuation of our research in the field of direct synthesis of coordination compounds, which employs 
metal powders or metal oxides as starting materials and has been proved to be an efficient route to obtain homo- and 
heterometallic complexes (Vassilyeva et al, (1997); Babich et al, (1997); Kovbasyuk et al, (1997, 1998); Makhankova 
et al, (2002); Vinogradova et al, (2002); Pryma et al, (2003); Nesterov et al, (2004)). 

The title compound, [Fe(Ci4Hi 0 N 2 O3)(DMSO)Cl]2.2DMSO was obtained unintentionally as the product of an attempted 
synthesis of a Cu/Fe mixed-metal complex using zerovalent copper, iron(II) chloride tetrahydrate, 5-nitro-salycilic 
aldehyde, 2-aminobenzylalcohol, triethylamine in dimethyl sulfoxide. It consists of dimer [Fe(Ci 4 HioN 2 03)(DMSO)Cl]2 
and two disordered solvent (DMSO) molecules which are filled voids in crystal packing. 

The crystal structure of the title complex without solvent molecules which are omited for clarity is shown in Fig. 1 . In 
contrast to analogous complex [FeCl(Ci4HnN02)]2 (Koikawa et al, (2004)) with 5 coordinated Fe atom, in the title 
complex there is an additional bond Fe -O from the coordinated DMSO molecule, which leads to significant changes in 
geometry of the iron atom coordination environment - increasing of coordination number to 6 and to a redistribution of 
bond lengths. Almost unchangeable remains only Fe -O distance with alcohol oxygen atom. The Fe— Fe distances in title 
compound as well as other bond distances and angles are comparable to the corresponding distances in closely related 
compounds (Elmali et al, (2000); Chen et al, (2001); Koikawa et al., (2004).; Madhu et al, (2005); Malassa et al, 
(2006)). 

Experimental 

The title compound was prepared by direct synthesis by addition of the zero valent copper powder 0,079 g (1,25 mmol) 
and FeCh 4H2O 0,248 g (1,25 mmol) to the previously mixed within about 10 min at 323-333 K (until the yellow color) 
mixture of the 5-nitro-salycilic aldehyde 0,418 g (2,5 mmol), 2-aminobenzylalcohol 0,308 g (2,5 mmol), DMSO 25 ml 
and triethylamine 0,350 ml (2,5 mmol) and stirred magnetically for 4.5 h till complete dissolution of copper powder was 
observed. Dark red crystals suitable for X-ray analysis precipitated within two months by adding of Pr' — OH and diethyl 
ether to the dark red solution. They were collected by filter-suction, washed with dry Pr' — OH and finally dried in vacuo 
at room temperature (yield: 0.2 g). 

Refinement 

Solvate DMSO molecule is disordered over two position A and B only for sulfur atom with equal multiplicity. All H 
atoms were placed at calculated positions and refinement as a "riding" model. 
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Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO (Oxford Diffraction, 2010); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXTL (Sheldrick, 
2008); program(s) used to refine structure: SHELXTL (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 
2008); software used to prepare material for publication: publCLF (Westrip, 2010). 




Figure 1 

Molecular view of the title compound. Displacement ellipsoids are drawn at the 30% probability level. 

Bis(^/-4-nitro-2-{[2- (oxidomethyl)phenyl]iminomethyl}phenolato)bis[chlorido(dimethyl sulfoxide)iron(lll)] 
dimethyl sulfoxide disolvate 



Crystal data 

[Fe 2 (C i4H 10 N 2 O4)2Cl2(C2H 6 OS)2] -2C 2 H 6 OS 

M r = 1035.59 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 13.5003 (10) A 

b = 10.2566 (6) A 

c= 16.7453 (12) A 

0 = 97.027 (6)° 

V= 2301.3 (3) A 3 

Z=2 



F(000) = 1068 

£>,= 1.495 Mgrn" 3 

Mo Ka radiation, 1 = 0.7107 A 

Cell parameters from 4779 reflections 

(9 = 2.9-28.6° 

ft = 0.99 mm" 1 

T=293 K 

Prism, dark-red 

0.35 x 0.05 x 0.04 mm 
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Data collection 




20394 measured reflections 
5457 independent reflections 
3448 reflections with / > 2<j(7) 
R mt = 0.050 

#max = 28.7°, 0 m i n = 2.9° 



A = -18->17 
/fc = -12->13 
/ = -22^20 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.0648P) 2 + 2.0858P] 

where P = (F 2 + 2F 2 )/3 
(A/(j) max < 0.001 
A/w = 0.43 e A" 3 
Ap min = -0.30 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 , The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating .K-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



x 



y 



z 



U iso *IU e 



eq 



Occ. (<1) 



Fel 
Cll 
SI 

S2A 

S2B 

01 

02 

03 

04 

05 

06 

Nl 

N2 

CI 

C2 

C3 



0.54824 (4) 
0.56904 (9) 
0.41820 (8) 
0.9728 (3) 
0.9931 (3) 
0.48948 (18) 
0.6276 (2) 
0.9361 (4) 
0.8945 (4) 
0.4218(2) 
0.8873 (4) 
0.6840 (2) 
0.8868 (4) 
0.7040 (3) 
0.6269 (3) 
0.6529 (4) 



0.35880 (5) 
0.20842 (10) 
0.12129 (9) 
0.8274 (3) 
0.7273 (4) 
0.4976 (2) 
0.2709 (3) 
0.6035 (5) 
0.4653 (6) 
0.2671 (2) 
0.7636 (6) 
0.4594 (3) 
0.5106 (6) 
0.5091 (4) 
0.5362 (3) 
0.5857 (4) 



0.01293 (3) 
0.11735 (7) 
-0.05553 (7) 
-0.0026 (3) 
0.0176 (3) 
0.07173 (14) 
-0.06064 (17) 
-0.2201 (3) 
-0.3122 (3) 
-0.03552 (17) 
-0.0133 (4) 
0.05581 (19) 
-0.2461 (3) 
0.1360 (2) 
0.1821 (2) 
0.2587 (2) 



0.04140(18) 
0.0625 (3) 
0.0503 (3) 
0.1070 (13) 
0.1014(11) 
0.0400 (6) 
0.0525 (7) 
0.1141 (16) 
0.1294(18) 
0.0511 (7) 
0.149 (2) 
0.0418 (7) 
0.0842 (14) 
0.0436 (9) 
0.0430 (9) 
0.0544(11) 



0.50 
0.50 
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Atomic displacement parameters (A 2 ) 

IP 1 U 22 U 33 U 12 U 13 IP 

Fel 0.0469 (3) 0.0338 (3) 0.0417 (3) 0.0014 (2) -0.0023 (2) -0.0014 (2) 

Cll 0.0832 (8) 0.0466 (6) 0.0540 (7) 0.0007 (5) -0.0065 (6) 0.0103 (5) 



Acta Cryst. (2012). E68, m668 



sup-4 



supplementary materials 



C 1 


a aca/1 //;a 
U.U_>y4 (o) 


A AOO/; /CA 
U.U3 /O (j ) 


a ac 1 /; //;a 
U.UMo (o) 


a aa \ z f a\ 
— yj.KjyjVj (4J 


A AAO O /CA 

—U.vUZa (3) 


A AA1 O fA\ 

— O.OOlz (4J 


CO A 


a nn 1 /OA 
U.U91 (zj 


A H/T7 / 1 AA 

U.Uo / / (19) 


A 1 C A i A A 
0.1 34 (4) 


A AA/I A / 1 H \ 

— (j.u(J4y (i /) 


A AOO /OA 

—v.uZZ (z) 


A AAO ZO\ 

0.005 (z) 


COD 

bzB 


a nnc /o A 
U.U93 (3) 


A AO/; /OA 

U.Ueo (z) 


A 1 OO /OA 

[JAZZ (3) 


u.ooy / (19) 


A HAT /OA 
U.UU / (Z) 


A AA1 ZO\ 

0.003 (z) 


Ol 


a A/i /; 1 /1 ca 
U.U461 (13) 


a /1 oa 
U.U3 / / (13) 


A AO /I /; /1 /I A 

U.U346 (14) 


f\ f\f\ \ A (A 1 \ 

U.0U14 (11) 


A AA1 O /1 1 A 
— 0.0013 (11) 


A AAA/; /I A\ 
0.0006 (10) 


(JZ 


A ACOO /1 OA 

u.udbv (l5j 


A A/IO 1 /1 CA 
U.U4zl (1 J) 


A acc/; /I OA 
U.U330 (lo) 


U.UUoU (1-5 J 


A AAO C /1 CA 

U.UU33 (ID) 


A AAQO (\ '3^ 

— o.oosy (13) 


03 


A 1 O A //I A 

U.lzU (4) 


A no /^ A 

U.135 (4) 


A AAO /OA 
U.U93 (3) 


A A1 O /"3 \ 

—(J. 035 (3) 


A A A O /O A 
U.U45 (3) 


A A1 A /1\ 

—0.010 (3) 


f\A 

04 


A 11? //I A 

U.13:> (4) 


A 1 /CA 
U.lSJ (3) 


A AOA /OA 

U.UsU (3) 


A ATA 

— U. 030 (4) 


A a/; 1 /OA 

U.Uol (3) 


A Al 1 

—0.033 (3) 


rAc 


A AC/IO /1 OA 
U.U34 / (1 /) 


A H1Q< /1 /lA 

U.U35J (14) 


A AC// /1 OA 
U.U30D (1 /) 


A AA 1/1 /1 0\ 

— U.0U14 


A AAO"C /1 /1A 
—U.UU / J (14) 


a Am ^1 oa 
—0.003d (lz) 


rA/: 

UD 


A 1 A/; //IA 

U.lUo (4) 


a 1 /;/; /ca 
U.loo (j ) 


a 171 //;a 

U.l /I (o) 


A AA^7 (A \ 

— 0.00/ (4) 


A AA/1 //I A 

— U.UU4 (4) 


— 0.03j (4) 


JN1 


A A/I 0 1 / 1 OA 

U.U431 (Is) 


A A/1 A/ / 1 /A 

U.U4U6 (lo) 


A A/I1A /10A 

U.U41U (Is) 


A AA/1 T / 1 A \ 

0.U04/ (14) 


A AA 1 O / 1 CA 
U.UUlB (13) 


A AAO Z i 1 A \ 

— 0.00ZO (14) 


XTO 

NZ 


a /OA 

U.U/3 (3) 


All / //1A 

U.llo (4) 


A A/;/l /OA 

U.U64 (3) 


A AAO 

U.OUz (3) 


A AO 1 /OA 

U.Uzl (Zj 


A AAl /T\ 

—0.00/ (3) 


CI 


A A/I A /OA 

U.U49 (z) 


A A/1 1 /OA 

U.U41 (z) 


A AOA /OA 

U.U39 (z) 


A AAO C / 1 *7A 

— O.UUzj (1 /) 


A AA1 / /10A 

—U.UU 16 (Is) 


A AAAC /1 

— O.OOOj (lo) 


Cz 


A ACC /'OA 

U.U3D (z) 


a nno /1 aa 
U.U3 /Z (lyj 


A AO C /OA 
U.U33 (Zj 


A A A lO /1 H\ 
0.001V (1 /) 


A AAOO" /1 OA 
— U.UUZ / (15) 


A AAIO ( ' \ £.\ 

0.003Z (lo) 


po 
C3 


A A/CO /OA 

U.Uo / (3) 


A AC/; /OA 

U.Udo (zj 


A AO A /OA 
U.U39 (Z) 


A AA/1 ZO\ 

0.U04 (z) 


A AAO /OA 
U.UUZ (Z) 


A A A 11 /1 A\ 
0.0011 (IV) 


C4 


A ATC /0 A 
U.U/Z) (3) 


A ATA /OA 

U.U/9 (3) 


A AO H /OA 

U.U3 / (z) 


A AAC /"IA 

— O.OOd (3) 


A AA/ /OA 

-U.UUo (z) 


A AAC /OA 

— 0.00j (z) 


pc 


A ACT /0 A 

U.Ud / (3) 


A AA/1 //I A 

U.U94 (4) 


A AC /I /OA 
U.U_>4 (3) 


A AA*7 /1\ 

—0.00/ (3) 


A A 1 A /OA 
— U.U1U (Z) 


A AAO" /1\ 

—0.00/ (3) 


Co 


A AC 1 /OA 

U.UM (3) 


A AOI /OA 

U.U/1 (3) 


A ACO /OA 

U.U33 (3) 


A AAA C~)\ 

0.000 (z) 


A AAA /OA 

U.UUU (z) 


A AAO" /OA 

—0.00 / (z) 


C / 


A ACO /OA 

U.U3Z (z) 


A ACO /OA 

U.Udz (zj 


A AO A /OA 

U.U34 (Z) 


A AA/1 C n\ 

0.0040 (IV) 


A AAO A /1 OA 
U.UU34 (1 /) 


A A A AO ( W H\ 

o.oooy (i /) 


Co 


A A /I O /OA 

U.U48 (2) 


A A /I /I /OA 

0.044 (z) 


A ACA /OA 

U.U5U (z) 


A AA 1 A /1 OA 

0.0010 (18) 


A AA 1 /OA 

— U.UU1 (z) 


A AAf A / 1 0\ 

-0.0050 (18) 


C9 


A A/I O" /OA 
U.U4 / (Z) 


A AC A /OA 

U.UM (z) 


A A /I 1 /OA 

U.U41 (zj 


A AAOO / 1 OA 

U.UUs3 (lo) 


A AAO O / 1 OA 

VJ.KJVJiZ (Is) 


A AAAO / 1 AA 

— U.UUUz (19) 


C1U 


A ACA /OA 
U.IDU (Zj 


A A/1 0 /OA 
U.U45 (Zj 


A A/1 T /OA 

U.U4 / (zj 


A A1 CA /1 OA 
U.U13U (18) 


A AAO/; /1 AA 

— U.UU3o (Iv) 


A AACO /1 OA 
— U.UU3V (15) 


Cll 


A AC/: /OA 
U.LDO (3) 


A a/;c /OA 
U.UoD (3) 


A ACO /OA 

U.U33 (3) 


A A 1 O /OA 

U.Ulz (z) 


A AAA /OA 

U.UUU (z) 


A A] / /OA 

— U.U16 (Z) 


nil 

Clz 


A AiCO /OA 

U.Uoz (3) 


A AAO //IA 

U.U9z (4) 


A A/1 z: /OA 

U.U46 (3) 


A AO 1 /O A 

U.Uzl (3) 


A AA 1 /OA 

U.UU1 (z) 


A A 1 O /OA 
— U.U15 (3) 


pn 
C13 


A A/1 A /OA 
U.U49 (3) 


A AO C /OA 
U.U83 (3) 


A A/1 A /OA 

U.U49 (3) 


A A 1 /I /OA 
U.U14 (Zj 


A A 1 A /OA 

U.U1U (z) 


A AAA /OA 

U.UUU (z) 


C14 


0.049 (2) 


0.065 (3) 


0.053 (3) 


0.007 (2) 


0.001 (2) 


-0.005 (2) 


C15 


0.219(9) 


0.055 (3) 


0.088 (5) 


-0.010 (4) 


-0.071 (5) 


-0.006 (3) 


C16 


0.094 (4) 


0.061 (3) 


0.139(6) 


-0.004 (3) 


0.050 (4) 


0.003 (3) 


C17 


0.143 (8) 


0.269 (12) 


0.129 (7) 


0.099 (8) 


-0.044 (6) 


-0.062 (8) 


C18 


0.126 (7) 


0.210(10) 


0.151 (8) 


0.053 (7) 


0.030 (6) 


0.036 (8) 



Geometric parameters (A, ") 


Fel— Cll 


2.3228 (11) 


C6— H6 


0.9300 


Fel— 01 


1.954 (2) 


C7— H7A 


0.9700 


Fel— 01' 


2.064 (2) 


C7— H7B 


0.9700 


Fel— 02 


1.949 (3) 


C8— H8 


0.9300 


Fel— 05 


2.030 (3) 


C8— C9 


1.440 (6) 


Fel— Nl 


2.149 (3) 


C9— C10 


1.422 (6) 


SI— 05 


1.532 (3) 


C9— C14 


1.391 (6) 


SI— C15 


1.754 (6) 


C10— Cll 


1.411 (6) 


SI— C16 


1.755 (6) 


Cll— Hll 


0.9300 


S2A— 06 


1.320 (6) 


Cll— C12 


1.354 (7) 


S2A— C17 


1.717(9) 


C12— H12 


0.9300 


S2A — CI 8 


1.724 (9) 


C12— C13 


1.378 (7) 


S2B— 06 


1.506 (6) 


C13— C14 


1.375 (6) 


S2B— C17 


1.611 (9) 


C14— H14 


0.9300 


S2B — CI 8 


1.641 (9) 


C15— H15A 


0.9600 


01— Fel 1 


2.064 (2) 


CI 5— H15B 


0.9600 


01— C7 


1.416(4) 


C15— H15C 


0.9600 


02— C10 


1.296 (5) 


C16— H16A 


0.9600 
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03— N2 


1.212(6) 


C16— H16B 


0.9600 


04— N2 


1.216 (6) 


C16— H16C 


0.9600 


Nl— CI 


1.431 (5) 


C17— H17A 


0.9600 


Nl— C8 


1.291 (5) 


C17— H17B 


0.9600 


N2— C13 


1.459 (7) 


C17— H17C 


0.9600 


CI— C2 


1.398 (6) 


C17— H17D 


0.9600 


CI— C6 


1.391 (5) 


C17— H17E 


0.9600 


C2— C3 


1.385 (5) 


C17— H17F 


0.9600 


C2— C7 


1.512 (5) 


C18— H18A 


0.9600 


C3— H3 


0.9300 


C18— H18B 


0.9600 


C3— C4 


1.367 (6) 


C18— H18C 


0.9600 


C4— H4 


0.9300 


C18— H18D 


0.9600 


C4— C5 


1.373 (7) 


CI 8— H18E 


0.9600 


C5— H5 


0.9300 


C18— H18F 


0.9600 


C5— C6 


1.370 (6) 






01 1 — Fel— Cll 


171.00 (8) 


H7A— C7— H7B 


107.4 


01— Fel— Cll 


97.10(8) 


Nl— C8— H8 


117.2 


01— Fel— 01' 


75.23 (11) 


Nl— C8— C9 


125.6 (4) 


01— Fel— 05 


99.53 (11) 


C9— C8— H8 


117.2 


01— Fel— Nl 


82.16(11) 


CIO— C9— C8 


123.1 (4) 


01'— Fel— Nl 


90.88 (11) 


C14— C9— C8 


117.2(4) 


02— Fel— Cll 


98.25 (9) 


CI 4— C9— CIO 


119.5 (4) 


02— Fel— 01 


160.70(12) 


02— CIO— C9 


123.0 (4) 


02— Fel— 01' 


90.25 (11) 


02— CIO— Cll 


119.4(4) 


02— Fel— 05 


91.92 (12) 


Cll— CIO— C9 


117.7 (4) 


02— Fel— Nl 


85.49 (12) 


CIO— Cll— HI 1 


119.0 


05— Fel— Cll 


90.66 (9) 


C12— Cll— CIO 


122.0 (5) 


05— Fel— 01' 


86.06(10) 


C12— Cll— Hll 


119.0 


05— Fel— Nl 


175.99 (12) 


Cll— C12— H12 


120.3 


Nl— Fel— Cll 


92.74 (9) 


Cll— C12— C13 


119.4(4) 


05— SI— C15 


102.4 (2) 


C13— C12— H12 


120.3 


05— SI— C16 


105.0 (2) 


CI 2— CI 3— N2 


120.4 (5) 


C15— SI— C16 


99.3 (4) 


CI 4— CI 3— N2 


118.0 (5) 


06— S2A— C17 


112.6 (6) 


C14— C13— C12 


121.5 (5) 


06— S2 A— CI 8 


115.6(5) 


C9— C14— H14 


120.0 


C17 — S2A — CI 8 


97.6 (4) 


CI 3— CI 4— C9 


119.9(4) 


06— S2B— C17 


108.9(4) 


C13— C14— H14 


120.0 


06— S2B— C18 


110.4 (5) 


SI— CI 5— HI 5 A 


109.5 


C17 — S2B — CI 8 


105.5 (6) 


SI— C15— H15B 


109.5 


Fel— 01— Fel' 


104.77 (11) 


SI— C15— H15C 


109.5 


C7— 01— Fel 


122.3 (2) 


HI 5 A— CI 5— H15B 


109.5 


C7 — 01 — Fel' 


125.6 (2) 


H15A— C15— H15C 


109.5 


CIO— 02— Fel 


124.5 (2) 


H15B— C15— H15C 


109.5 


SI— 05— Fel 


122.83 (16) 


SI— C16— H16A 


109.5 


CI— Nl— Fel 


122.7 (3) 


SI— C16— H16B 


109.5 


C8— Nl— Fel 


118.0 (3) 


SI— C16— H16C 


109.5 


C8— Nl— CI 


117.8 (3) 


H16A— C16— H16B 


109.5 


03— N2— 04 


121.5 (5) 


H16A— CI 6— H16C 


109.5 
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03 — N2 — C13 


1 OA C /C\ 

120.5 (5) 


H 1 6B — C 1 6 — H 1 6C 


109.5 


04 — N2 — C13 


117.9 (5) 


PI A /~1 I —J TT1 n t 

S2 A — C 1 7 — H 1 7 A 


109.5 


C2 — CI — Nl 


1 -"i 1 A 

121.4 (3) 


c">a m n tti an 

S2A — C17 — H17B 


1 aa c 

109.5 


Co — LI — Nl 


| | A f" / A \ 

119.5 (4) 


S2A — C17 — H17C 


109.5 


Co — CI — C2 


i 1 n 1 / a \ 

119.1 (4) 


Szb — L 1 7 — H 1 ID 


1 aa c 

109.5 


CI — C2 — C7 


125.7 (3) 


S2B — C17 — H17E 


109.5 


C3 — C2 — CI 


117.6 (4) 


S2B — C17 — H17F 


1 AA C 

109.5 


C3 — C2 — C7 


1 16.7 (4) 


Tun A f ' 1*7 TTI *7T~i 

H17A — C17 — H17B 


109.5 


Cz — Ci — Hi 


1 1 O *7 

118.7 


TT1TA pn TT1 ir 1 

H17A — L17 — H17C 


109.5 


C4 — C3 — C2 


122.6 (4) 


tti ~7 T") /-i 1 *7 T T 1 

H 1 7B — C 1 7 — H 1 7C 


109.5 


C4 — C3 — H3 


lion 

118.7 


tti nr\ s~\ 1 "7 TT1 

H17D — C17 — H17E 


1 AA C 

109.5 


C3 — C4 — H4 


120.1 


tti nr\ s~i 1 "7 T T 1 IF 

H17D — C17 — H17F 


109.5 


C3 — C4 — C5 


119.8 (4) 


H17b — L17 — H17r 


1 AA C 

109.5 


C5 — C4 — H4 


120.1 


pi A /"• | o TTIOA 

S2 A — C 1 8 — H 1 8 A 


1 AA *T 

109.5 


f ' A f ■* r TTf 

C4 — C5 — H5 


120.5 


S2 A — C 1 8 — H 1 8B 


109.5 


Co — C5 — C4 


1 1 O A i A\ 

118.9 (4) 


S2A — CI 8 — H18C 


109.5 


C ' / {~ < C TTf 

Co — C5 — H5 


1 OA C 

120.5 


c ~) n /■< i o tti on 

Szb — L 1 8 — H 1 8D 


1 AA C 

109.5 


CI — Co — Ho 


1 in 1 

1 19. 1 


Pin /- ■> 1 () tt| or 

S2B — C18 — H18E 


1 aa *r 

109.5 


C5 — C6 — CI 


121.9 (4) 


c 'r /~i 1 o ni or 

S2B — CI 8 — H18F 


109.5 


C*, Cf, Vff, 

— v^o — no 


11Q1 

117.1 


H18A ns H1SR 
n i ort. — ^ i o — n loo 


1 OQ 5 


01— C7— C2 


116.1 (3) 


H18A— CI 8— H18C 


109.5 


01— C7— H7A 


108.3 


H18B— CI 8— H18C 


109.5 


01— C7— H7B 


108.3 


H18D— CI 8— H18E 


109.5 


C2— C7— H7A 


108.3 


H18D— CI 8— H18F 


109.5 


C2— C7— H7B 


108.3 


H18E— CI 8— H18F 


109.5 



Symmetry code: (i) -x+l, -y+1, -z. 
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